Synthesis of dibromide DTBT-ODBr2 and DTFBT-ODBr2

4,7-Bis(4-(2-octyldodecyl)thien-2-yl)benzo[c][1,2,5]thiadiazole (DTBT-OD)
In a 50 mL two-neck flask, 20 mg Pd(PPh3)4 (0.017 mmol) was added to a stirring 20 mL toluene and 3 mL N,N-dimethylformamide (DMF) mixture solution of BTBr2 (0.30 g, 1.02 mmol) and 4-(2-octyldodecyl)-2-tributyltinthiophene (2.16 g, 3.30 mmol). The mixture was stirred at 105 o C for 18 h under the Ar atmosphere. Then cooling to room temperature, the solvent was removed under reduced pressure, and extracted by chloroform (CF) and washed with water and brine. After drying by anhydrous Na2SO4, the solvent was removed at reduced pressure. The crude product was purified by chromatography (silica gel, 200-300 mesh) using petroleum (PE) as the eluent to afford Into a 25 mL THF solution of 0.89 mmol) , N-bromosuccinimide (NBS, 0.36 g, 2.05 mmol) was added slowly and stirred at room temperature for 6 h under dark. The react mixture was poured into 100 mL water and extracted with CHCl3, then washed with brine and water 3 times, respectively. The combined organic layers were dried over anhydrous Na2SO4, and the solvents were removed by rotary evaporation. Finally, the crude compound was purified by column chromatography (silica gel 200-300 mesh; eluent: PE) and isolated as a deep-red solid of 3 mmol) and hydrochloric acid (10%, 6 mL) were added into the solution. After the reaction was carried out for another 2 h, the cooled solution was poured into 200 mL distilled water, and extracted with CH 2 Cl 2 three times. The combined organic phase was dried with anhydrous Na 2 SO 4 . The solvent was removed under reduced pressure to afford a yellow solid. The resulting yellow solid was purified by chromatography to give a yellow needle crystalline solid (1.80 g, yield, 65%). M. 
DTBDT-TIPSSn
DTBDT-TIPS (1.05 g, 1.59 mmol) was dissolved in 50 mL anhydrous THF and cooled in an ice bath under Ar atmosphere. 3.30 mL n BuLi solution (2.5 M in hexane) was added dropwise, and the solution was kept in the ice bath for 0.5 h and at ambient temperature for 0.5 h under vigorous stirring. The mixture was cooled in an ice bath again and trimethyltin chloride (1.21 g, 6.04 mmol) in dry n-hexane solution was added and kept in the ice bath for another 0.5 h. Then the solution was stirred at ambient temperature overnight. The mixture was quenched with 5 mL water and extracted with hexane. The organic extract was dried with anhydrous Na 2 SO 4 and the solvent was removed under reduced pressure. The resultant solid was recrystallized in iso-propanol 4 times to yield DTBDT-TIPSSn as colorless needles (0.8 g, yield, 53.69%). Fig. S15 The J-V curves of polymers without and with 3%DIO, PC 61 BM replacing with PC 71 BM and EQE spectra of corresponding PSCs.
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